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1^ #2 0 0 0— 1 3 2 6 5 2 4^ 

mm^] mmm 

[If^JSl] M:R^^l. 3 0/im~l. 6 0 /^m(Z)^^H^C^V^TM:^ 
^"^SS:*"^- 2 0 p s /nm/km^^±- 3 p s / n m/ k mjeATT'^-S ^ il 

[ff*^2] mW^mi. ^Onm^l. 6 0 At^l<D^^H^Cfe^^T?S* 
:9-fS:j5)'^- 1 2 p s p s / n m/ k m^^^T"e^-5 ^ i: 
^If 1 fH«® ^ 7 r A„ 

[|f^^3] 2 5/im~l. 6 5 /im®^^H^C^3V^T?'^;R 

d5-|S:y^)^- 2 0 p s / nm/km^^A±- 3 p s / n m/ k mJ^^^TT-fe'S ^ t $:#M 
-t^m^^ 1 tH«® )^ ^ T -f A„ 

[|»*^4] ^^^i^l. 2 5/ini~l. 6 5 ;am®^®H^Cj3V^TM;R 
1 6 p s/nm/kmj;^^_h-4 p s /nm/kmJ5AT"efe-g>r t $:4tt!!: 
-r ^ If 1 HB«® )^ -7 T A„ 

[M^:^5] ^g:Rl. 5 5 ^nifCj3t:tS^^if^®«;^)'5 4 0 /im2j^^±-e^ 
S r h #^ i: f -5) 1 sH« CD 3t :7 r -r 

[li^^6] M:K1. 3 8 /tmfCj3tt'5OHSfCia-&nXit*^0. 1 d B 

/ k m&,yi:-&^ z. n ^nm n-t^ m^T^ 1 fB«® 3t 7 r -r 

^ix. :i $r #^ i: -t ^ 1 IH^cD 3% 7 T -r A„ 



1 
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^ #2 0 0 0 — 1 3 2 6 5 2 '9 

t 

AH. 

fi ;t ^ ^ i: # ^ i: f ^ 3t ^ X 7^ A o 

^^mLxmm'r^mm<Dmmmt. 
^(D^y 7 ^ A^^mLx ^xmmLr^^mn(Dm^%^^^&hx^mn(Dm 

[0001] 

^^mit. ^m.M(7)m^^^^m^tLx^^m^nomn0m. (wdm: wave 

length Division Multiplexing) :r.(Dyii^^iy 

^\^^xyt^mmiiLxm^^^ti^^y7^Aizm-t^^(Dx&^. 

[0 0 0 2] 
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[0 0 0 3] 

z.^^m.mx-^^. 

[0 0 0 4] 

hz.^x. %y7^ ^^m^mtimm^^t^w.^^mfi'^i. 5 3^m~i. e 

5 6^ni~l. 6 0 /i m(Z)ffiffltC&^o Lfe>6"^oT, Z.(D ^ot^%y 7 ^ 7^^m 
^h^Wiiyy V%y T ^ J^ll^^ti%Bi^iyy.'r2>.X\t. ^7 r-f Aif iPi^^^f'J 

m^mt^mm^^(Do^x-&':^x^. ^Wiiyy V%y r ^ nay^^Wim.^(Dii 

[0 0 0 5] 

:r.(D^ofji^mf^.^mm-t^^t^Mmi^r^^yT4At)m^^Amwo 99/ 

3 0 1 9 4■^^$g^C|g5^$tlTV^5o rc^yfi^r-fAtt, ^^j^m^;^;?)'^ 1 . 6 1 
/imJ:^±l. 6 7 fim&.rX&V. m^l . 5 5 ^ miZlSn ^m^^Wcy^U 
;()^0. 1 5 p s/nm^/kmjeATT'feSo ^LT, r^^^T^/N'tt, ^y T 
^Amm^timm^m-t^bm^^^l. SS/am-l. 6 l /ttmtC^VNT, 

^^t5:®/^M#^^iiw^Mi:^oT, immyt^mmizm^m^^(Dmm'^^tiB^ 
zj^$^mm^^m izm^m^^o^mm^ito^M-^^nm-t^^ti^^x^^t^^o^ 
(Dx$>^. z.<D<^mizmmmtLx^-^t\,r^ytyT^/-^(Dm^^my^u~ 

ZfitO. 0 7 p s /nm^/kin~0. 1 5 p s / n m^/ k m-e^eo 
[0 0 0 6] 
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^yy^y^lt. m^l. 5 5 )t£m=^ (CA> F) ^J:m^;Rl. 5 8 /i m^^ ( L 
A> K) ^-^t;?^^;fi^^ 1 . SS^m—l. 6 1 Am-e(D^M$:Sllfbfctj®"^^ 
$)oT, 1. 3 1 ^ in=^^J;t>' 1 . 4 5 ( S 7l> K) ®^MlCO V^T 

/im{CfeV\T, M^a^e-m*'^- 2 0 p s/nm/kmJ: <;&y, I'^^R^'^^® 

>^ ^ V A - i: ^ , ^a?^;R^^f§: {c H ^ # ^ ^ <D ?S J^^Mb ^ C ^ V N ® -e 

[0 0 0 7] 

^, «!. 4 5 m^, 1 . 5 5 /im^J3J:m^;Rl . 5 8 mi^^r-^t? 

[0 0 0 8] 

*l§0>9lC-0^S3fe7T-r Ati, M:R=^^!cl. 3 0/tm~l. 6 0 a m(Z)^^HlC 
feV%TMi)'t5:*^- 2 0 p s / nm/kmJ^^±- 3 p s / n m/ k mJL^TT'fe ^ 

iU^fjitCti, _hSB<D?gS=^igc 1 . 30/im~l. 60/im 
®^^H{C^VATt^;R^^i§:*'!- 1 2 p s /nm/kmj;^_h-4 p s/nm/km 

^i^^l. 2 5^111—1. 6 5 ^ ^l(Z)^^H^CfeV^T?S«^m*^- 2 0 p s /n 
m/km^^J:- 3 p s / n m/ k mJ^^T'efe'S ^ ^ JSlC^jglCJi 
, J: UJEVN?'^;^^^ 1 . 2 5/im~l. 6 5 ^ mCD^^HtCfe V^Tt^:^^^t^*'^- 
1 6 p s /nin/kmJ2^_t:-4 p s / n m/ k mJ^^TT^-S r i: S = 

[0 0 0 9] 

3(D3^7T-r/MCi:tlli, 3lAtm^, m^l. 4 5 a m^, 1 

. 5 5 Aim=^^J:m^;Rl. 5 8 in=^$:^t^jA V^#-i•5^?^:S^^ ( 1 . 3 0 yti 
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m~l. 6 0;ttm, ^^^Mi^ltl. 2 5;ttm~l. 6 5 /i m) tCj3V\T, ^M. 

^-g>=b®(Z), I TUCOG. 6 5 4 {C^^ $ tlT V^ ^ > >f - Ft^^T-T A® 
[ Q 0 1 0 ] 

[0 0 1 1 ] 

^t^lg^fC'g^^)^ y'T-r/'^li, 3 8 /tnilC^tt-g)OH»JCH"5n 

:;^.Ji;^)^0. 1 d B/kmJe-^T-rfe^:ii:$:#t!i:iit--5o 3«)^-^tCii, 1 . 

[0 0 12] 

tfJ>i>3T«i:, (2) 3®i4r>i>aTfI^$:l(UH^mi ©M^^J; U/J^$v^m2 
®JS«f^5:^t-'5^2 HTM^i:, (3) r (D^ 2 =3 TfW?:^ U ffl^^H 2 <7)®^ 
^J: U:^^VN|g3 ©Mff^^r^-r-S^S HTM^i:. (4) ZKDilS nrfl^^:^ 
'JH^E^^HS ©S^^J: U/JN$VN||4 ©M^^Sr^-r^^^^y Kfli^^ 5:^lx.^ 3 

J:U^fjilCtt, ^ KM^;^)'5> (4a) H 3 ®Mff^ J; U /h$ 
v\jS#f^$:^t-€.|^M^^^y Ffl^i:, (4b) r (DP^M^^ ^ ^y K<Z)®^^ J: U 
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1S^Q). 4%j;^±o. 7%j^TT'S>'53i:$:#^i:-r-5o rtiej-fprtic^^-^ict;, 

[0 0 13] 

^IgP^fC-g^^^^i^J/X^Att, (1) M;R=^^1. 30Aim~l. 60;im( 
J:U^?ji{Cti, M;R=^^1. 25/im'-l. 6 5 m) p^(Z)#?S:R(Z)M#3^ 5:^11 

§:^j||-r^J:fB(D:*:#§0^Jc-^-55^7r-r Ai:, (3) ^(7)^^ r-Y A^r-eillLT^ 

3 1a m^, M« 1 . 4 5 m^, M« 1 . 5 5 m^^^ j; m« 1 . 5 
^ n^-^^^ti)u^^'m^%WL^^m. 30/im~l. eO/tm, Jc^J^jfitC 

(il. 2 5Am~l. 6 5 Am) ^C^3V^T, #SM3^^J^I^{C|3^^#3fe(Z)M?^ 

[0014] 
[0 0 15] 

IIJS?^®.{C'g^-5>3t:7rH' A«> m.^^'^^. 3 0Am~l. 60 Am (J^^TTli 

r##5^?S;R^^Aj }L\^o. ) (Z)^^H^c^v^T> M«:9-t5:*'!-2 0 p s/n 

m/'kmJ^_t-3 p s/nm/kmar-efe^o A 

1. 3 1 Atni^, MSI. 4 5 Am^, ?g^:Rl. 5 5 a m=^i3 J: 1 . 5 8 

-2 0 p s /nm/kma_h- 3 p s / n m/ k mJg^TT'fe'S ©T', #^5?^^ 
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9 4t 2 0 0 0 — 1 3 2 6 5 2 © 

i 

^^m^m&^^mA<D^mM(Dm^yt^m^^x:kmm<7)M^mBmti^-^mx:&^ 

o 

[0 0 16] 

^V^T, mM-^W^fj^- 1 2 p s /nm/kmJ^±-4 p s / n m/ k m^J^TTfe 
:i(Z)^-^{Cli. ?^:R4>tS:*^- 1 2 p s /nm/kmJ^A_h'r'^-5r ^JC j: 

Mj$ti-5o Lt^ti'^'DX. m^^mM^mA<D0^mM(Dm^^^m^^x^izi^m 
A(7)^w.m^mti'^-^mx:^^. 

[0 0 17] 

A ^ }u\^^mn^m 1 . 25/im~i. 6 5 fim mrxii ^m-^^m^'^mB 

J i:V^e)o ) CD^^H^Ci3V^T, M:R^tlC*'^- 2 0 p s / n m/ k mje^Jt- 3 p 
s/nm/kml^T-efe-So r®^-^tCl±, A J: U J[S^^'®#)^M 

[001 8 ] 

feV^T, ?g;R:$3^tS:7b^- 1 6 p s / nm/kniJ^Ji-4 p s / n m/ k m^J^TTS) 
So r(Z)^-^tCli, ^^^;R:^>iS:}^^- 1 6 p s /nm/kmj^_h-efe§^i:{cj: 

*<0:RgBll^j2l «rig ^ -5 . 
[0019] 
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[0 0 2 0] 

:*:M?^®JC'^^^>'r-f Att, ?^^:R1. 3 8 ^ mlcjs^-t^OHSfcH 
-5nxit:^^0. 1 d B/kmJ2^TT'fe^®;()WjaT'&-5o ^W^-^-fC^, ^-^S 1 

[0 0 2 1 ] 

*L^tS^^m\Z. cfi^OnTM^ (Sff^rip ^g2a) , ||23TfI^ (String 
, i51^#2b) , ^3 3TfM (JS^f^ng, ^#2c) ^ J: t>'^ ^ K« (S 
^^n^) $:;tbTV\§„ #®#f^(D:^/jNBI^tt n^>n2 T'^U, n2<n3 
^U, n3>n4 T'^-g>o <kU^fJitCli, ^ ^ KfM®«:5^S©®tf^$:«2p 
i: LTtfI>i>IITM^®itJS#f^MA^*^o. 4%£A±0. 7%jeATT'feSo z.(D 

J:U, :S:t>VXtt> ^2 3TM^J3i:tK^^^y KfM^tv^4^^CF5t0$:»t- 
[0 0 2 2] 

zirfMm mmmn^. ^#2 a) , m2nrmm mmmn^^ M2h) , m 

3nrM^ (S^^ng, ^@2c) , P^W^^^y KMJ|!c (M^n^, ^51^^ 2 d 
n^>n2 n2<n3 -e^U, n 3> n ^ T'S) U , n4<n5-efeSc =fc U 

tf^MAj^'io. 4%a±o. 7%je;^TT'fe-5o j:e)^ffi^^^n:7T-r;i/ 
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[0 0 2 3] 

„ ^n(Dmmm(D^yT4A%msiz^Lrcmi^fm-^uyT4jv^m-t^. 

So 

[0 0 2 4] 

^ 1 mmm<Dybyr a©^^^ iiJ5^T<z) u i?$> s = >(>3 TMJicc^)^^ 2 

a«5. 7 AinT-^y, 112 nTMJ|)c(7)^e2 b«l 4. 7 ^ mT'^ , H 3 =I 
rmm<D^m2 cit2 2. e/im-e^U, P^M^^^V Kfl^®^#2 dtt4 5. 
2 yctmT'fe-g)o tfJ^OnrM^^M^f^^AjliO. 50%l?fey, |^ 2 n 

TM^^sff^^Agti- 0. 2o%i?fet;, msnrmi^cDrnmrnmA^ito. 

2 \Hm^^^y KMJlJcCDM^f^^A^li- 0. 2 0%Tfe<5o 
[0 0 2 5] 

WC'^mt. m^l. 2 5fimX'-ll. 9 8 p s /nm/kmT^y> . 

3 1 mV- 9 . 2 2 p s / n m/k inT-fe 'J, 1 . 5 5 /tt m-e- 8 . 0 7 
p s /nm/km"e^U> t^^R 1 . 6 5^in"e-3. 8 1 p s / n m/ k m"??fe 

m^l. 5 5 fimlZi5\^^X. mn-^my^U-^ltO, 0 1 6 p s / n m V 
kmT'^U, |g?*f^®aii5 2. lyttm^T-feU, ^- K:7 >r K#li 7 . 9 
5,ttmT'feU, ffilf^3 2mm4>T'(^ffi(f«^li2. 4 d B/^->l?^^. ^ 
^mm^itl. 6 9 4 /iinT^feU, >!r-y;V;ij^y f>>r-7M*lil. 29/imT'fe 
-So tfe, 3 8 Atm{Cj3t-t'g>OH^{C|a^n:J^.itA ttj 3gti0. Old 

B/k mlrfeSo 

[0 0 2 6] 



9 
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altb. 5 /!im-eS>U, II2=ITM^®^#2 btil 4. 5^m-??feU, Il3n 
rmm0)^%2 clt2 1 . S^m-e^U, P^S^^^y KM^®^S2 dti4 2. 

6;£tm-e^§. t.r^. tfj^t>nrM^®M#f^^A^{±o. 112=: 

3 0%-e^U, WM^^^y K^I^c^M^^^A^lj:- 0. 2 0%T'^-2.o 
[0 0 2 7] 

■euT, ^(Z)ii2ii5gM(Z))i6>'T-r/'«®^#'f4«j^^T®iifc^UT^^. M^si^ 

2bfimX'-ll. 8 2 p s/nm/kmT^y, 
3 1^mT'-8. 8 1 p s /n m/k m-efe y , 1 . 55^in-e-6. 28 

p s /n m/k m-rfe MSI. 6 5 /ti - 3 . 3 2 p s / n m/ k ni"efe 
So 5 5 ^^l^CSV^T, ?'^:R:$>l:xn-:/ttO. Ollps/nmV 

4/ini-e^U, ttlf#3 2 nim$T'(Z)ffitf^^ttO. 2 d B - ^IffeSo ^ 
^'•tJ:?^*^* 1 . 7 0 0 m7?& U, >?r->^;i/:^^y h;t ^^M^Rti 1 . 3 1 fimX^:& 
So MSI. 3 8 /imJC^t-tSOHSfCH-Sn^JtA 3gtt0. 06d 

B/kmT'fe'2>c 

[0 0 2 8] 

ali5. 2 mT^ U, ^2 nTM^®^#2 b 1 5. 1 mT'& U , H 3 3 
rfl^®^^2 c 1*2 1 . e^mT'feU, f^M^'^^y FfI^C0^@2 d^i4 3. 
2AniT-fe-5„ cf>i>=irM^®JB#f^MA^liO. 5 7%"e^U, l|2 3 

TM^DcCOJSff^^Ag^- 0. 2 0%-e$)U, US =rTfIJ|5c(Z)®#f^^A3«0. 

2 9%-e&U, P^M^^^y FM^OJB^^^A^li- 0. 2 0%T'$>-5>„ 

[0 0 2 9] 

fC^'ffiii, MSI. 25fimV-12. 6 0 p s/nm/km-efeU, MSI . 

3 1/tm-e-9. 4 2 p s/nm/km-efeU, MSI. b5fimX-7. 99 
P s /n m/k mT'fe U, MS 1 . 65/imT'-7. 1 0 p s / n m/ k m-efe 
So MSI. 5 5 /A m}C^V\T, MS:9^^:^n-:^tt- 0. 0 0 8 ps/nm2 



1 0 
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ISvCimT'feU, ffitf#3 2 mm<J>-r'®fflifti^tt 1 . 5 d B - 
m^mmmtl. 7 5 7 fimV&i). d--Zf)V^y h:tym-^itl . 22/tmT' 
S>'5o 3 8 /imjC^{-t-&OHS{CH^a;^ff A ttj 3g«0. 0 3 

d B/k mT-^-S^ 
[0 0 3 0] 

ali5. 0 ycim-e^y, 112 nTM^(^^S2 b 1 4. 3 m-efe U , H 3 =r 
rfl^®^# 2 c « 2 1 . f^SiJ^^^y F^IJ|lc®^#2 dli4 3. 

2/imTfeSo ttc. ^^i>zirmm(DmmmmA^ito. 5 9%t'^u. ^2n 

TM^c^Stf^MAgli-O. 15%T'feU, ^3 rrTMi|!c(Z)M#f^^A3liO. 

2 7%T'feU, f^W^^^y KM^c^MSf^^A^tt- 0. 15%T'fe-5o 

[0 0 3 1 ] 

i5[#'ffi{i, MSI. 2 5 At mT— 16. 4 0 p s /nm/km-r-g)';, M«l . 

3 1 /fm"e- 14. 3 0 p s/nm/km"t?^U, 1 . 5 5 fim.-^- 1 4. 
7 0 p s /n m/k m-efe U> MS 1 . 6 5^*01-^-8. 60ps/nm/km 
T-fe-Sc MSI. 5 5 ^ mfCfeVAT, MS:e't5C>^n->''liO. 0 2 7 ps/nm 
Vkm-e&U, ll^»T®tttt4 9. 3^m2T-fey. ^- ^' 7 . 
7 5 /umX'^^J. fttf^3 2 mmO-ecOffllf^^ttO. 8 d B - >-efe-g)„ 
^re-tJcMSli 1 . 7 2 4 /im-e&U, >r->^;i/:??J^y h:t7MSttl. 3 3 mT- 
^-g>„ ^fe, MSI. 3 8 >tt mjC^tt^OHSlCS-SnXifA ggttO. 0 3 
d B/k m-e^-5o 

[0 0 3 2] 

je;Jl|liBBLfel|l~^4||JfeM^4x^tl®^^T-YAtt, Mtlfe, -e-^^^MS 
=i=J|!cA (MS^^l. 3 0Atm'-l. 60)wm) ©^IgHtCfeV^T, MS^Jj'^iC*^ 
-2 0 p s/nm/kniJi^_h-3 p s/nm/kmje^T-efeU, ^:fe> m^^t^ 
S^^B (MS^^l. 2 5/im~l. 65/im) ®ife|gfflJC ^ V^T MS:9- 
2 0 p s /nm/kmJ^Jt- 3 p s /nm/kmJ^^T-r-fe^c ^ H 1 



1 1 
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tr^o. 1 d B/kmj^T-e^-So mi-^m3mmm'tti^ti(Dytyr4 Alt. m 
p s /nm/knijgATT^-5o t-tc. m 3 mmm(D^y T 4 Ait. m^^mM"^ 

^B(Z)^^a^C^.V^T, m:St^W(.t>^- 1 6 p s/nm/kmjeA±-4 p s / n m 
/kmJS^TT'fe-Sc 
[0 0 3 3] 

mi(DmMmmiZ'D\^^xm.m'r^. me it. mi(DmmMmiz^^ytBj^iy7.v=- 
0 t0miz%yr47^ 1 3 oti^yt^m.^t. Lxmm^tir=.%(Dx&^. 

[0 0 3 4] 

mmmi 1 oit. (n^2) (Di^m^i 1 ij-i 1 ijj^j:t>*^t^fii 1 
2^^ti. at##ii 1 In ar^rdv. niti]^A±Npj.r(DiiM<Dmmo &.Tmm 
o ) (i, m'^ytms^mmA <itr=.itm^ytmn^mB) \^(DmM^„(Dm^yt^ 
mij-t^o ^^(Do^. mnf^<Dm.mt^m . 3 1 /im^^jcfeu. m 

®Mn^^(Z)M*ttM;g 1 . 4 5 /i mi^icfe jeJcftfi^-fBTti^^oM^Rli?^* 1 . 

5 5 /im=^{CfeU, ^(Z)f[fi<Z)?^:Rtt?S:R 1 . 5 8Atm^{CfeSo -^?«^#|1 1 2 

, mmmi i i^—i i i ^f)^^miii^tir=.m.-^x ^--^ ?.^(Dis^^^AJ:ji.x^m 

[0 0 3 5] 

ytyr^Ai 3 oit. mmmi 1 o<D^m^i 1 2iz^''j^m'^tixmm^n 
r^^^^ X ^(Dm^^^^mm 1 2 ot.x^m.-t^o z.<D^yT4A 1 3 0 {± 
, m-^m&^'^^A(D^mmizi5\^^xmM^mti^- 2 0 p s/nm/km^^±- 

3 p s /nm/kmJ^TT'fe^„ tf^. Z<7)^y T ^ A 1 3 0 it. iiU^JStCli 

, m^m&M^i^A<D^mmizis\^^xmM^m'^- 1 2 p s/nm/kmjs^j:- 

4 p s/nm/kmJ^^TT'feU, ^V^tt, ##3fe?S?«^^ B ©^^HtC ^ V^TM 
«4>t5i::^'^- 2 0 p s /nni/'kmJSAJ:- 3 p s / n m/ k mJe^TT^^ U , MiZtif 
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a±-4 p s /nm/kml^^TT-^-So ttc. T ^ A 1 3 0 It. i: 'j^f 

. 3 8 /imiZi3lr}^OHmizm^uy^m-^'^0 . 1 d B / k mJ^^TTfe-Sc 
[0 0 3 6] 

^MMl 2 Oli, N^CO^M^l 2 l^-'l 2 lj^feJ:t>'^^Ml 2 2 $:'^ti\ 

%^Ktshx^m.i^. z.(n^'<s.\^rc^m'^(Dm^%^^i3-t^. s#iii2i„ 

[0 0 3 7] 

z.<D%B.^iy7.^2^,ix\t. mmmi i o^cfev^Till#^l i i^-i i ijj*^ 

1 3 0^^^-^nx'^mmi 2 o\zmm-t^. ^mmi 2 o\z^\^x. 
-^^(Dm^mt. ^mmi 2 2jcj;y:$>M$ti, ^##11 2 1 ^-i 2 i^jicj: 

'Jg#$ti-5o r^^^jHi/XT^A 1 (i, 1 1 0 t^'fg^i 2 0 i:or4(^ 

%^m.^}i bT, _h«Ebfe:*:^;^?^MtC'0^-g>^7r-f /-s- 1 3 o $:Mv^Tv^^:l^ 

ti^ 1 . 3 1 m^, 1 . 4 5 m?g, 1 . 5 5 mJ^fe .fc XJ^m. 

jc^vxT, immyt^mmizm^m^^<Dmm'^'^t^^xfmmm.Mi^mizm^m 

<D}j^\>^m^nm^^mA (tr^itiwm&M^mB) (D^\&^(Dm^%j^^-x^ 
^m\^x±mm(D^w.m^^is^'ssmx-^^. 

[0 0 3 8] 

mz. :^mmi^m\z%^%y T ^ hxm^^tc%^^iy:^'ri^<D 
m2(Dmm^m\z'D\^xm,m't^. mi\t.. ^2(Dmmmm\z^^%^miy7^'r 
u2oymi^m^mx-&^o ^(D%BMiyy^'ri^2\t. mmm2 1 0 }i\pmm2 A 
oh(Dm\z%yT>(^^2 3 ifi^^mm.^t.i^xm.wt'^n. t^, ^mm2A0}i 

^mm2 2 0 h(Dm\Z%-7 T ^ 2 3 2iS^%Bim^ill.Xm.WL-^tlfc%(DX^^ 
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[0 0 3 9] 

mmm2 i on. N^(Dmm^2 11^-211^,, -^^^^2 1 2^ 2122. 
^mm^2 13^, 2 132, ^^^^ ^m^2_ 1 4 ^^ti. mm^2 1 i^a, 

i^jcfeu, ^(Dm(Dmmtmm. 5 8 /u,mmz&^. -^M2i2^ji, mm 

^21 li~2 1 1 JJ*^^^^|ffi$tlfelll ®t^;R=^^{C^*tlSM;Srj~;ijj(DfB 

^^^-i^ytmmLxmij-t^ itctdL, i<m<n) „ -^^#121221^, m 
m^2 1 1m+i~2 1 i^'fy^^m.m^nr=.m2(Dm.^^mK^^n^mMx^^^~ 
x^(Dm^^^x:hLx^mLx. yhmmm2 1 32^, ^(D^mi^r^m.^^^+i 
-^.^(Dm'^^^-^^mmLxmtf-t^o -a-M#i2i4ii, yimmm2 1 3^iz 
J: <'jytmm^tixii!,tt^nr^m^2,^'^x^(Dm^yt. fei:r>\ ^*tifiM#i2 1 32 
iz^vytmm^nxm:h^tir=.mM^^+i'-^^(Dm^yt^A±fhX'^i!&h. 

^t^bfe#?^;R(7)fB#3^$:3^7T-f A2 3 1 /vj^mi-^. 
[0 0 4 0] 

ytyT4A2 3 1 mmm2 i o(D^m^2 i 4 {cj: t;-^?^$tiTj2imsti 

fe?'^;R;il-;ij,®M#3^$:cfJil^M2 4 0 ^T'>Kj||-t-5o Z.(D%yT^ ^^2 2, l\t 

. m^%^&^^mA(D^mm\zi5\,^xm.^6^Wiis^- 2 o p s/nni/kmjeA_t- 

3 p s r ®3t T 2 3 1 li, cfcU^ffMiCli 
, m^%m.^'^mP^(D±mmiZlQ\.^Xm.^^W- I 2p s/nm/kinJi^±- 

4 p s/nm/kmJ2)^TT'fey, m^%^&^^Wi.B (D^mM\zn\.^Xm 
■&^WLii'^-2 0 p s /nm/kniJ2A_t- 3 p s / n m/ k mJ2ATT?fe U , MlC^? 
jifCli, m^%Wi^^mB<D±mm\Z^^^X\lk^^Wiiy^- 16ps/nni/km 
J^±-4 p s /nin/kmJ^T-e^'5= t fe, 3(03^ T A 2 3 1 li, ^U^? 
MiCtt, 5 5 /im{C^l-t'2>ll5C(iraa;^j'^4 0 /im2|^±T^S>y, 1 

. Z S (im\Zlsn^Onm\zmhn7.mfi'^0 . 1 d B/kmJ^T'e$>-5 = 
[0 0 4 1 ] 



1 4 



ailE#2 0 0 0 - 3 0 



4^ #2 0 0 0 — 1 3 2 6 5 2 ^ 

3 ^^tio ^mm2 4 1 it. %yT-(^^2 3 1 ^B.^\.x^xmmi.tcm.^x ^ 

iififlS#|2 4 22^*, ^^»2 4 1 ti-h&,±-^t\f=.m2(DW.^^miZ^^n^^§.-^ 

, Z.(D^^Lrc^W.^(Dm^%^%-7 r 2 3 2^jt^mt-^o 
[0 0 4 2] 

^'7T^A2 3 2 tt, *il^M2 4 0 (Z)-^M^ 2 4 3 {C j: U "^ISS tlTi^m $ 
fc?^;Rli~A.jj®##3t?:^MM2 2 0 ^■e^jllt-'So r(Z)^7T-r/^'2 3 2 
, m^%W.^^mA(D^^m\ZiB\^X^&^6^WiiS^ - 2 0 ^ s/nm/kmJ^^^Jt- 
3 p s /nni/kmJ2)lT'X?^-g>o r-f A 2 3 2 li, J:U^?jilCtt 

, ##3teM;R^^A®^^ffliCj3VNT?«^«:$>^;{)-^- 1 2p s / n m/ k mJe^_h- 
4 p s / n m/ k mJ^TT'fe U , 'f^#3^^'M^^^B®^^H^c^v^T^g 
^'^WLii^-2 0 p s /nm/kniJ^AJ:- 3 p s / n m/ k mJi^TT-fe U , J€tC^? 
jKCli, '©#3^M;^=^i|ScBCD^|gHfCfeVNTM:S:0't§:;^)'^- 1 6ps/nm/km 
i^A±-4 p s /nm/kmJ^/^TT'^^o ^fe, 3<D3^ 7 r >r /n' 2 3 2 tt, iU^? 

. SSfimiZiSi'f^OHmizm^U^mti'^O. 1 d B/k mJe^^TT'^-So 
[0 0 4 3] 

^fSM2 2 0tt, N^(Z)^^#|2 2 1 ^~2 2 1 J,, ^^?^f|2 2 2p 2223, 

ytmmm 2 2 3 p 2233. s j: t>% 224 ^^ti. 2 2 4 li, % 
^T-Y A2 3 2 ^^mLx^xmmi^r^m-^t^i-^^-^o^m^yt^Ajjhx. mM 

M-r€>„ 3tJil|li^2 2 3 jld:> 5>?'«2 2 4*^^ffi;^$4^fe^l(^)?'^;R^^^C^ 

^n^M;&ii~Xn®^#3fe^-fS3^iti|i§b, ^^M2 2 2jti, 
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0 ■ 

^-^ytmrnv. ^m^2 2 22it. ^(Dytmm^i^r=.m^^^+i-^^(Dm^yt 
^m^mz^mLrmti-t^, ^m^2 2 1^,^, i^^m2 2 2^tr=.i>t2 2 2^^ 

[0 0 4 4] 

^<D^^miy:^^^^2vit. mmm2 1 o^c^v^T, mm^2 1 1 ^-2 1 i^j 

)tifi|iS#|2 1 3^{Cj:U-'*S^iti|iS$tl^. * j||fS#|2 1 1 
~2 1 1 jj*^^m;tf$nfc^2?S;R^^CDM«Ajj^^-Xj^(Z)^#3^li, -^M#|2 

1 2 2fC j; U-^M^tl, ^mif'S#|2 1 SgJCJ: U-fS^ifiPSStl-So -^-UT, 

^2 14 icj; 'jjsic-a-M^tiT, 3t:7 7'-r A2 3 1 izmui^n^. mmm2 i o 

2 4 0 izmM-t^. 

[0 0 4 5] 

tpmm2 4 o^c^v^T^i> ^^r-f a2 3 i ^^mhx^xmm.i^r^i!&M^ ^ 
mi<DmM^miz^^n^m^^i-x^(Dm^yti>t. 3^*^1111^242 

, 5^iiipM#|2 4 22{C j; U-iS^ifil'S^tlT, -^-M^ 2 4 3 U ^ 

?^$tiT, ytyr'^j-^2 3 2izmm-^ti^o ^mm2 4 o^^^mm^nr=.m.n2. 

l-2.^(Dm-^ytlt. ^7T-f A2 3 2 ?:ej^$tlTS^M2 2 OlcM-T-So 
[0 0 4 6] 

^mm2 2 0{Cj3V^T«. ^^T-f A2 3 2 ^r-fsill bT ^ T L X ^ 

-^N®^^^^*^ ^^^^^ 2 4 ICJ: U^i (^M;R=^J|Sci:m2®?^:R^^i:{c^^ 

M^tl^o ^1 ®?^«=^ii!ctC-^*n^?'^:R;Ll~;Ljl<Z)M-^^li, ^itiPS#|223 
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f ■ 

mt. ^##12 2 1 ^~2 2 1 jjJCi: U^M^tl^o 
[0 0 4 7] 

j;t>\ ^mm2 4 0 t^mm2 2 0 t.(Dm(D^B^^mtLx. ±mLt^^mmm 

miZ^^^yr-(A2 3 1, 2 3 2 $:MV^TV^^r i:*^^, 1 . 31/imi^ 

. m^l. 4 5nm^.mm. 5 5 /i m=^^ J; t>'M;R 1 . 5 8^m=^$:^M 

[0 0 4 8] 

m^^^^mm^2 I 3^, 2 4 2j^J;t>*2 2 3 j{Cj:U-M^iti|iSL. 
^2(Z)M:R^^JC^^tl§i^?;RA.jj^^~;Ljj®M#3^$:^Jifg^2 133, 2 4 22 

„ I|1®M*^^M;S1. 5 5 Ain^feJ:t>*M;Rl. 5 8 /i m^$:-^ 

^T^/'^'itipi^ (ED FA: Erbium-Doped Fiber Amplifier) ^bWiilCM V^ ?3 tl 
||2®?«t:R=^i|!cM:Rl. 3 1 Aim^feJ:m^«l . 4 5^m^^^ 

z.0m2<DmMmmm(Dm^^^-if^ytmmt^^mm^tLx. ^^mi^yt 
ffipatl^ ^ V > iii|ig^;()^^ff ii tc M V ^ e> ti ^ o 

[0 0 4 9] 
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4^ #2 0 0 0— 1 3 2 6 5 2 9 

f ■ 

Mxti, ^S.M 1 . 3 1 m=^, 1 . 4 5 m=^, 1 . 5 5 yti 

3 1 fjLm^(Dm^^(^^mmizi.t. p r ^m-fy'^ytmmmmzmm^tir=.^y 7 ^ 

Ji^^mmmi^}lLXm^^r=.P r^m-^Mytyy^ J-^mmi^ (PDFA: Praseo 
dymium-Doped Fiber Amplifier) 75)Wji^CM ^tl-So 1 . 4 5 /tim^<D^ 

tLXM^^fcT mfhM^M^y r 4 ^^i^^M^ (TDFA: Thulium-Doped Fiber 
Amplifier) ^^WsSiCM V^ ^jtl-So I . 5 5 m=^(D^#3tC^)^it(lg(C E 

D FA*W^S^CMV^^tl'2)o ^^1. 5 8 Ami^®M-^5^(Z)^f|fif'ilCt)EDFA 

[0 0 5 0] 

/(im~l. 6 0 yti m(Z)±^H{CfeVNT, MA^j'tfc;^)^- 2 0 p s / n m/ k mje^± 
-3 p s /nm/kmje^T (.fcU^fiSfCtt, - 1 2 p s / n m/ k m^^±- 4 p 
s/nm/kmJSAT) X$>^. ^fc, J;y^?^SlC{$, _tfH©?^^;R=^Jgc± U Jt£ 
;R=^^1. 25;tzm-'l. 6 5 A^l(Z)^^H^CfeV^T, M;R4^^A'i-2 0 p s/ 
nm/kniJ2^_h- 3 p s / n m/ k mJ^^T (J: U^jitCli, - 1 6 p s / nm/ 
kmjeA±-4 p s/nm/kmJ2^T) T'S)-5„ 3®3fe:7 r-f A{C<ktlli, 1 
. 3 1 /i m^, M« 1.45/* m^, 1 . 5 5 fi m^fe i 1>*M:K 1 . 5 8 /* 

<Dmm^^it(DM:^t>mm-^n^o vr^ti^^x. ^.(DybyT'^A^^^m^hiLx 
Mv^tl^f, :i(D&\^^m^ytmM^m(D^mM(Dm'^yt^m^^xi^mA(D^mm^ 
mii^-^mx^^. 

[0 0 5 1] 

:*:|§0^tC'g^S)^7T-r Ali, 5 5 //in{C^ltS^^m®«y6^4 0 /iin 
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[0 0 5 2] 

bTMVNTVN^®T\ 1 . 3 1 fi m^. 1 . 4 5 m^, 1 . 5 5 

fim^iB^nm&l . 5 8 Atm^$:-^t^J^;v^'©-t7^^'^:R^^ ( 1 . 3 0/im~l 
. cfcU^fjitCttl. 25fim^l. 6 5 m) fC^ VnT, 

mi] 
m3] 

[05] 
[06] 

m 1 (Dmmmmizm^^^miyy^^^(Dmm^mx&^. 

[SIT] 

^ 2 (^^M?^^JC'0^^^'giie/X7^A(D«tlliS«^l2lT^^. 
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1, 2-)^^iiie/X7^A, 1 1 0-mmm. 1 1 i^-i 1 1 j,-i2i#ii, 1 1 

2 1 2 0 -'^mm. 1 2 1 j~ 1 2 1 jj-^^^. 12 2 1 

3 O-ytyy^ A. 2 1 0 -i^'fSM, 2 1 1 ^-2 1 1 jj-jH^^, 2 12p 2 

i22-^m^. 2i3p 2 zzo-^m 

M, 2 2 1 j~2 2 1 jj-^'fitl, 2 2 2p 2 2 2 ^-^m.^. 223 p 2232 
-^mm^. 2 2 4 -^^tM, 2 3 1, 2 3 2-%yT4A. 2 4 0 -tfi^M. 
24 1-:0-M. 2 4 2p 2 4 22-3titipg#l, 2 4 3 



2000-3073696 




1 



mU^2 000-3073696 



[02] 



#2000—132652 



[03] 



n4 




ns 
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[1114] 





m 1 


^2 


1^3 


1^4 


»^'|£,v3 7'0^g 2 a 


(/uin) 






5.7 


5.5 


5.2 


5.0 


m2 ZiT(D^m2 b 


(Aim) 






14.7 


14.5 


15.1 


14.3 


t(i3z}T<D^m2 c 


(/um) 






22.6 


21.3 


21.6 


21.6 


rtSi' -5 K<7>^g 2 d 


(Attn) 






45.2 


42.6 


43.2 


43.2 




(X) 






0.50 


0.55 


0.57 


0.59 




(%) 






-0.20 


-0.20 


-0.20 


-0.15 




<X) 






0.25 


0.30 


0.29 


0.27 




:A4 (X) 






-0.20 


-0.20 


-0.20 


-0.15 


(ps/nm/km) 


@1 

^ 1 

®1 
@1 


. 25iU m 
. 31 /X m 
.55)U m 
. 65/x m 


-11.98 
-9.22 
-8.07 
-3.81 


-11.82 
-8.81 
-6.28 
-3.32 


-12.60 
-9.42 
-7.99 
-7. 10 


-16.40 
-14.30 
-14.70 
-8.60 


jAK^tt;^ a-y (ps/nraVkni) 


®1 


55)14 m 


0.016 


0.011 


-0.008 


0.027 






®1 


55iU m 


52.1 


46.6 


42.1 


49.3 




(ium) 


®1 


55iU m 


7.95 


7.44 


7.15 


7.75 


3 2 mm<t>ttl:fM5t 


(dB/>-» 


®1 


55iU m 


2.4 


0.2 


1.5 


0.8 




(Mm) 






1.694 


1.700 


1.757 


1.724 




(Atm) 






1.29 


1.31 


1.22 


1.33 


A a 1 . 39 


(dB/km) 






0.01 


0.06 


0.03 


0.03 
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mm: 



^mmizm^^yy^ Ait, m^'^mi. so/cim— i. eoft 

m®^^H^C^3V^T, iS^rQ'tS:*^- 2 0 p s /nm/km|^A±- 3 p s /nm/ 
kmJ^-F (J: 'J^iiiCtt, - 1 2 p s / n m/ k m^_t- 4 p s / nm/km;^ 

m~l. 6 5 yti mO^^HtCfeVNT, M:S:$M5C*^- 2 0 p s / n m/ k m^^±- 
3 p s/nm/kmJ^T (J: U^fjifCli, - 1 6 p s / n m/ k mJeA±- 4 p s 
/nm/kmJe^T) T^-So 3 1 /* ni^~?^:R 1 . 5 8 /* $:-^t?j£ 

mnm] mi 
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